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INTRODUCTION
It is undeniable that economic growth is one of primary factors contributing to the prosperity of a country.
Therefore, many countries have sought ways to boost economic growth even at the cost of environment. However, it is noteworthy that economic growth and environment have a reciprocal relationship. Economic growth can lead to environmental degradation and lower environmental quality is in return detrimental to economic growth.
Theoretically, environmental degradation causes health problems, resource reduction and natural disaster which can slow down economic growth (Azam et al., 2016) . One of the most serious environmental problems is the global warming largely caused by CO2 emissions (Canadella and Raupacha, 2007; Friedlingstein et al., 2010) . Source: Drawn in Eviews 10 using data from WDI (2015) There are several arguments regarding reasons for the trade-off between economic growth and environmental degradation. Bozkurt and Akan (2014) argue that the upsurge in the global trade, travel and industrialization has caused the amount of CO2 emissions to increase overtime. Awan (2013) states that the adverse association between economic growth and environmental degradation is due to the overuse of natural resources for high growth desire.
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In the developing countries which have very few asset and low income, only by overusing natural resources can they secure economic growth. This results in environmental deterioration. Particularly, with the transformation of the economy from the stagnation stage to the development stage triggered by the modernization and industrialisation, the environmental has been heavily damaged in the developing world. The lack of experience and financial resources for the environmental protection has made the situation more alarming. As there is a negative association between environmental degradation and economic growth, appropriate and timely environmental policies on a local, national, regional and global scale are required for sustainable development (Auci and Trovato, 2011) .
Vietnam is a developing country in Southeast Asian, which is on its path of industrialization and modernization. In the 1980s, Vietnam was a poor country with low economic growth and high inflation rate.
However, since the introduction of Doi Moi (Innovation) policy in 1986 which transferred Vietnam from a centrally planned economy to a market oriented one, Vietnam has achieved outstanding economic growth. The country's average annual growth rate is 7.1% for the 1988-2000 period and 6,4% for the 2000-2015 period. In the [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] period, the growth rate slows down due to the effect of global financial crisis in 2008 and the European debt crisis in the 2010 but the recorded growth rate is still higher most other countries in the world (Figure 1 ). The country's GDP per capita rose from 398 USD in 1986 to 1685 USD in 2016 (measured in constant 2010 dollar) (WDI, 2015) Vietnam became the third largest exporter of rice in the early 1990s, and the second largest exporter of coffee in the late 1990s (Nhiem et al., 2006) . In 2009 the country became a middle income country and is now targeting to become an industrialize country by 2020 (Welle-Strand et al., 2013) .
Despite outstanding economic achievements, Vietnam is now coping with serious environmental problems, particularly global warming. Meanwhile, like other countries Vietnam is aiming to achieve sustainable economic growth and development, which causes no environemntal degradation and incurs no cost for the future generation. Therefore, in order to fulfill this objective, environmental quality must be maintained. The literature on CO2 emission and economic growth has included various studies on the effect of economic growth on CO2 emissions but there are still very little research on the impacts of CO2 emissions on economic growth. This paper contributes to the existing literature by examining the effect of environmental degradation, proxied by carbon dioxide emissions, on economic growth of Vietnam for the 1986-2015 period using ARDL apporach to cointegration. To the best of our knowledge, this is the first study on the influence of CO2 emissions on Vietnam economic growth.
The paper is organized as follows. Section 1 deals with introduction; Section 2 provides a brief literature review; Section 3 set out data description and methodology; Section 4 is empirical results; The final section presents conclusion and discussions.
LITERATURE REVIEW
The available literature on the effect of environmental degradation on economic growth is still scanty.
Some studies find a negative impact of CO2 emissions on economic growth. Borhan et al. (2012) period by using Johansen and Juselius (1990) technique. It is found that while energy consumption positively influences economic growth, CO2 emissions have a negative impact on economic growth. Therefore, the sustainable development in Turkey requires the implementation of clean and renewable source of energy such ash solar power, natural gas. Using Ordinary Least Squares method, Ejuvbekpokpo (2014) finds an adverse impact of CO2 emissions on economic growth of Nigeria in the 1980-2010 period. Hence, the combined efforts from both the government and the enterprises in Nigeria are required for mitigating carbon dioxide emissions. In another research, Ghosh et al. (2014) explore the relationship between economic growth, CO2 emissions and energy in Bangladesh consumption from 1972 to 2011 by using cointegration technique. Ghosh et al. (2014) by using ARDL bounds testing approach, the study finds a bidirectional causality in the short run and that any reduction in CO2 emissions will reduce economic growth in India. The positive impact of CO2 emissions on economic growth is also found in Bozkurt and Akan (2014) ; Zeshan and Ahmed (2013) and Srinivasan et al. (2015) .
However, to our best knowledge there has been no research on the impacts of CO2 emissions on economic growth in Vietnam. Most of the literature in Vietnam focus on the effect of economic growth on CO2 emissions. This study fills in this gap by examining the impacts of CO2 emissions on Vietnam economic growth for the 1986-2015 period.
DATA DESCRIPTION AND METHODOLODY

Data Description
For empirical analysis, annual time series for the 1986-2015 period is used. The data are taken from worldbank database WDI (2015) . There are three variables as follows: CO2: carbon dioxide emissions, a proxy for environmental degradation, measured in metrics tons per capita.
Carbon dioxide emissons are those stemming from the burning of fossil fuels and the manufacture of cement.
GDP: annual gross domestic product per capita growth (%). Annual percentage growth rate of GDP per capita based on constant local currency.
ODA: Net official development assistance received (constant 2014 US$), consisting of disbursement of loans mades on concessional terms (net of repayments of principal) and grants by official agencies.
With the aim of getting a linear model without heteroskedatisicty problem, data are transformed to the log form (Shawa and Shen, 2013) . The following equation is estimated
Methodology
This research uses the ARDL testing approach to cointegration to test the effect of CO2 emissions on Vietnam economic growth. ARDL technique has some advantages over other cointegration techniques: (1) The test is applied irrespective of whether the variable is integrated of order 0 or 1 given that no series is integrated of order 2;
(2) The long run and short run impact can be estimated simultaneously without losing information; (3) For small sample size as the present study, ARDL approach is superior to Johansen and Juselius (1990) cointegration technique as the result is more valid; (4) Serial correlation and endogeneity problems can be corrected by the sufficient number of lags in the ARDL model Pesaran and Shin (1999) .
The ARDL approach to cointegration includes five steps. In the first step, the stationarity of the variables are checked to ensure that the variables are either I (0) or I(1). Next, the lags of the ARDL model are automatically chosen in Eviews based on AIC. Afterwards, the ARDL bound test is conducted to examine the cointegration relationship among the variables. The long run and short run models are then estimated to test the effect of CO2 emissions on economic growth. Finally, the diagnostic tests are conducted to test heteroskedasticity, misspecification, serial correlation and normality. CUSUM and CUSUMSQ statistics are utilized to test the stability of the model.
ARDL Bound Test
The ARDL bound test is conducted by utilizing Unrestricted Error Correction Model (UECM) to examine the cointegration relationship of the production function:
where , , are the the first difference of the natural logarithm of gdp, co2 and oda respectively.
significance of the joint one lagged level variables (Pesaran et al., 2001) . The null hypothesis in the bound test is shown as: . As Narayan (2005) argues that the critical values in Pesaran et al. (2001) the lower bound and upper bound, the cointegration relationship is inconclusive without testing the order of integration of the underlying variables (Narayan, 2005) .
The Long Run Relationsip
The following equation is estimated to examine the long run effect of CO2 emissions on economic growth:
The Short Run Relationship
In order to study the short run effect of CO2 emissions on economic growth, the ARDL error correction model is estimated:
where is one period lagged error correction term is the coefficient measuring the speed of adjustment to stabilize disequilibrium in the model. A higher magnitude of the indicates a higher speed of adjustment (Coakley et al., 2004) .
EMPIRICAL RESULTS
Before conducting the ARDL bound test, it is important to test for the stationarity of the variables to ensure that variables are either I (0) or I (2). The Augmented Dickey Fuller (ADF) test shows that all the variables are integrated of order 1. The result is shown as below: Note: *: significant at 10%; **: significant at 5%; ***: significant at 1% Souces: Author's calculation in Eviews 10
As all variables are I (1), the ARDL bound test can be applied to examine the cointegration relationship among the variables. Based on AIC, the ARDL (2,0,0) is chosen. From The results of the long run relationship is shown in table 3. The coeffcient on the lco2 variable is negative and significant at 5% level, indicating carbon dioxide emissions have a negative impact on the economic growth in the long run. A 1% increase in carbon dioxide emissions is associated with 0,37% decrease in economic growth.
Meanwhile, official development assistance has a positive impact on economic growth in the long run. As official development assistance increases by 1%, economic growth increases by 0,23%. The results of short run relationship are shown in table 4. GDP growth one period lagged has a significant positive impact on economic growth. The ECT (-1) is significant and negative, confirming the results of the bound test. The disequilibrium in the short run is corrected in the long run at the adjustment speed of 67%. 
CONCLUSION AND DISCUSSIONS
This study aims to study the effect of CO2 emission on Vietnam economic growth for the 1986-2015 period by utilizing ARDL bound test approach to cointegration. The results show that CO2 emissions and economic growth in Vietnam has a cointegration relationship. Official development assistance, proxied by net official development assistance received, has a positive impact on Vietnam economic growth. This result is consistent with the argument that aid is crucial for facilitating economic growth in low income countries by providing technical and financial resources (Oecd Publishing, 2005) . This is therefore important to attract this important source of capital. However, it is noteworthy that aid does not automatically boost growth and that aid must be spent wisely to boost economic growth. In addition, policy reforms, including corruption control are required to make sure that Vietnam can gain the donators' trust.
Meanwhile, CO2 emissions have a negative impact on growth. The result is similar to Ejuvbekpokpo (2014); Borhan et al. (2012) ; Bozkurt and Akan (2014) . This implies that appropriate policies are required to reduce pollution in the country to ensure a sustainable growth path. More efficient uses of energy resource and the development renewable energy sources will contribute to lessen greenhouse gas emissions. At present, the Vietnam government has implemented several policies for reducing greenhouse gas emissions such as "National strategy on green growth in the 2011-2020 period with vision until 2050", "National Climate Changes Strategy", "National Target Programme on Energy Efficiency" ... In addition, the country has actively participated in international organizations and forums to cooperate with other countries in dealing this global issue. However, there are still some challenges facing the greenhouse gas emission mitigation program in Vietnam such as limited financial supports and investment, few application of advanced technologies, the lack of coordinate mechanism among agencies. In order to ensure a sustainable growth and development in Vietnam, these challenges must be overcome.
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